Molecular dynamics study of the binding of elsamicin A to DNA.
Molecular mechanics (MM) and dynamics (MD) were used to examine the conformational flexibility of elsamicin A, an antitumour antibiotic, in aqueous solution. Furthermore, MM and MD simulations were performed to obtain the first three-dimensional model of the elsamicin-A-DNA complex. Comparison of MD simulations of free and DNA-bound elsamicin A provided insight into the mechanism of DNA cleavage. Moreover, the drug-DNA complexes were analyzed to investigate specific drug-DNA interactions, as well as the role of the solvent water molecules in the drug-DNA binding. On the basis of the results derived from these simulations, several issues related to the sequence-selective binding of elsamicin A to DNA are discussed.